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Abstract: Background and objectives: 339 million people in the world suffer from asthma.
Regular physical activity (PA) could help in its control. Therefore, the aim of this research was to
determine the level of PA in Spanish people with asthma considering variation by, age, sex, education,
marital status, living together, smoking habits, alcohol intake and body mass index (BMI). Materials
and Methods: 1014 Spanish people from 15 to 69 years were included in the study. Data of the Spanish
Health Survey (year 2017) were analysed. PA levels were measure with the international physical
activity questionnaire short version (IPAQ-SF). PA was categorized as low, moderate and high,
and analyzed by sample characteristics. Mann-Whitney U test, Kruskall Wallis H and crosstabs were
used to calculate statistical significance (p < 0.05). Results: On average, Spanish asthmatics engaged in
a weekly volume of 2228.9 metabolic equivalent of task (MET)·min/week. Males revealed significantly
higher PA than females (2516.8 vs. 2019.5 MET·min/week; p = 0.005), younger participants (<30 years)
compared to people aged 30–60 years and older than 60 years (2699.0; 2243.2; 1619.3 MET·min/week;
p < 0.001) and those with tertiary level of education than those without secondary (2368.3 vs. 2168.3
MET·min/week; p = 0.001). Level of PA was lower in those married (p = 0.001) and/or living together
(p = 0.010). Alcohol consumers showed a higher level than the participants who did not drink
(2378.3 vs. 1907.9 MET·min/week; p = 0.001), but no significant differences were found within current,
past and never smokers (p = 0.890). Obese asthmatics engaged in less PA than their normal weight
and overweight peers (p < 0.001). Overall, moderate level was significantly the most frequent (47.7%),
but 31.6% showed a low level. Conclusions: Three out of ten Spanish people with asthma do not
achieve PA recommendations, so PA programs should be executed to make people aware of its
benefits in asthma control, focusing on those groups with lower PA levels.
Keywords: respiratory disease; physical exercise; epidemiology; tobacco; body mass index; alcohol
1. Introduction
Asthma is a common and important chronic disease that involves people of all ages [1].
Globally, 339 million people suffer from asthma [2]. In adults, the overall prevalence diagnosed
is estimated to be 4.3% [3]. In Spain, an epidemiological study of chronic obstructive pulmonary
disease (IBERPOC Project), found a 4.9% prevalence of asthma in Spanish adults aged from 40 to
69 years [4], but according to data of the Spanish Health Survey (year 2017), the prevalence of asthma
in Spanish people aged 15 to 69 years was found to be slightly higher, at around 6% [5].
Asthma is a chronic condition that appears with chronic airway inflammation, whose main
symptoms are wheeze, chest tightness, shortness of breath, variable expiratory airflow limitation and
cough [1]. All these aspects, together with the fear of having exercise-induced bronchoconstriction
Medicina 2020, 56, 643; doi:10.3390/medicina56120643 www.mdpi.com/journal/medicina
Medicina 2020, 56, 643 2 of 11
(EIB), could have a negative effect on levels of physical activity (PA) in people with asthma [6]. Thus,
some studies have determined that asthmatics frequently engage in a lower amount of PA than people
without asthma [6,7]. Nevertheless, constant practice of PA helps to prevent several chronic diseases [8].
In asthmatics, regular PA aids in the control of asthma [9,10], which consequently reduces the risk of
asthma crisis [1]. Different investigations suggest that a usual amount of PA reduces the symptoms of
asthma [11,12]: airway responsiveness [13], EIB (demonstrated in children) [10] and the risk of asthma
exacerbations [13]. Moreover, it has also been demonstrated that PA improves exercise capacity [14,15]
and quality of life [10,13] in people suffering from asthma. Regarding lung function, there is no
agreement about the benefits of PA. Carson et al. found that PA had no significant impact on lung
function [14], but Eichenberger et al. found improvements in Forced Expiratory Volume in the first
second (FEV1) in asthmatics who engaged in exercise training [15].
It is important to underline that a higher number of urgent primary care consultations because of
asthmatic exacerbations are related to a higher economic burden [16]. An important part of the cost
of asthma is associated to urgent admissions, hospitalization and mortality [17]. Thus, uncontrolled
asthma has significantly high costs [18], which could be reduced by improving disease control. In a
recent systematic review, the literature analysed suggested that more moderate-vigorous intensity PA
was associated with a better control of asthma [4]. Moreover, another systematic review has proposed
that people involved in more PA may have less risk of developing asthma [13], which will contribute
to reducing health costs.
Nevertheless, the vast majority of studies on PA and asthma have been carried out in populations
of children [19,20]. In adults, there is lack of knowledge about levels of PA in asthmatic populations.
Some studies have investigated PA in adults with asthma in relation to BMI [21,22] and age [23].
Another investigation found that men, younger and normal weight asthmatics did more PA and had
better quality of life than women, older people and overweight or obese adults with asthma [24]. To the
authors’ knowledge, there is no literature regarding PA levels in asthmatics according to marital status,
cohabiting, education level, smoking habits and alcohol consumption, which have all been shown to
be potential correlates of PA in the general adult population [25,26].
It is hypothesized that Spanish people with asthma will participate in less PA than their peers
without asthma. It is also hypothesized that PA will be lower in women, in older adults, in people
with lower education, in tobacco and alcohol consumers and in obese people.
Hence, the aim of the present investigation was to evaluate the PA levels among Spanish people
with asthma and to study possible variations by sex, age, education, marital status, cohabiting, tobacco
habits, alcohol intake and BMI.
2. Materials and Methods
2.1. Study Design
The design of this research was cross-sectional, and it is presented according to the Strengthening
the Reporting of Observational studies in Epidemiology (STROBE) checklist (https://www.strobe-
statement.org) [27].
2.2. Setting
We used data from the last Spanish Health Survey (year 2017). All methods used in this survey
have been previously made public [28]. In short, this survey was carried out between October 2016 and
October 2017 throughout the Spanish territory. Data was collected by using stratified sampling in three
stages. Firstly, census sections were taken into consideration. Then family dwellings were selected
by systematic sampling, which allowed self-weighting samples in each stratum. Finally, an adult
(aged 15 or over) from each dwelling was chosen to complete the Adult Questionnaire by using the
random Kish method. Data were collected by the computer-assisted personal interviewing (CAPI)
method, administrated in the participant’s homes. The present research was developed following
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the Declaration of Helsinki of the World Medical Association. No ethical approval was required
because the data used are anonymous and public [28]. Nevertheless, the Ethical Research Committee
of the University of Murcia (Spain) approved these secondary analyses (ethical code: 2403/2019;
approval date: 30/04/2019).
2.3. Participants
The sample was composed of 1014 Spanish people with asthma (587 women). Inclusion criteria
were: (1) positive response to the question: “Have you ever been diagnosed with asthma?” and (2)
being 15 to 69 years old. Participants of at least 70 years were not included in this study, because they
had not answered the questions of the International Physical Activity Questionnaire (IPAQ) short
form. This questionnaire was firstly purposed and tested for monitoring PA in adults (15 to 69 years),
so until further advancement and testing is carried out in younger and older age groups, its use is not
recommendable for those age groups [29].
2.4. Variables
The survey included sociodemographic questions (age, sex, last education level completed, marital
status, smoking habits and alcohol consumption), physical characteristics (height and weight) and
quantity of PA. These sociodemographic variables were chosen considering data available in the survey
and previously identified correlates of PA in the general adult population [25,26].
2.4.1. Physical Activity
The instrument used to determine participants’ PA level was the IPAQ short form. Total weekly
amount of PA was calculated according to the method for computation of metabolic equivalent of
task (MET)·minutes/week, previously established in the IPAQ instructions for analysis and data
processing of the questionnaire [29]. Then, PA level was classified as: low (<600 MET·min/week),
moderate (≥600 MET·min/week) and high (≥3000 MET·min/week), following the same guidelines.
This questionnaire has acceptable validity (% = 0.30, 95% CI: 0.23–0.36) and reliability (Spearman’s
% = 0.81, 95% CI: 0.79–0.82) [30]. It has also been validated in Spain (r = 0.277; p < 0.05; 75% of specificity
and sensibility; k = 0.33).
2.4.2. Sociodemographic Variables
Age was divided into three groups: less than 30 years, from 30 to 60 years, and 60 or more years,
according to accepted international classifications of adults and older adults [31,32]. Education was
grouped based on the highest level completed following the Spanish Classification of Education
Levels as Level A (≤first period secondary), level B (second period secondary and post-secondary
(not tertiary), and Level C (tertiary). Marital status was categorized as married and not married
(single/widow/divorced/separated). Cohabiting was treated as a dichotomous variable: yes, if they
are living together as a couple, or no. Alcohol intake was also categorized as yes/no, considering
no consumption if they had never drunk alcohol or if they had never drunk alcohol in the last
12 months. Smoking habits were divided into three groups: those who had never smoked, those who
had smoked before but did not smoke currently, and those who smoked currently [33]. In accordance
to the methodology determined by the Spanish Health Survey [28], BMI was classified as follows:
underweight (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight (25–30 kg/m2) and obesity
(>30 kg/m2).
2.5. Data Analysis
Sample characteristics were described by frequency and percentage. To check the normality of the
data, chi-squared tests were used for qualitative variables and Kolomogorov-Smirnov for quantitative
variables. All the studied variables had a nonparametric distribution, except marital status. Descriptive
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statistics were also used to describe PA level (MET·min/week) of subjects by gender, age, education,
marital status, tobacco consumption, alcohol intake and BMI. Statistical significance was tested with
the Mann-Whitney U test (gender, education, marital status, alcohol intake) and the Kruskal-Wallis H
test for polytomous variables (age, tobacco, BMI) with Bonferroni correction for pairwise comparisons.
To determine significant differences in PA classification between the groups analysed, crosstabs
with chi-squared and adjusted residual values were used. In those variables in which chi-squared tests
had significant results, the p-value of each box was calculated based on the adjusted residual value in
order to identify between which groups were the differences significant. Moreover, Pearson Correlation
was employed to analyse the association between PA and age. The risk for low PA levels (outcome)
was calculated by odds ratio with a confidence interval of 95% (OR; 95%CI); the multivariate
regression model was adjusted for age, BMI, sex, education, cohabiting, marital status, tobacco and
alcohol consumption. The effect size was calculated using eta squared for the Mann-Whitney U test,
epsilon squared for the Krukal Wallis H test and Cramer’s V for the chi squared test. Eta squared
was calculated by using the following formula: ï2 = Z2/(n− 1), epsilon squared was calculated as
H
(n2−1)/(n+1) and Cramer’s V by using this formula: V =
√
χ2/(n×min(k− 1, c− 1)) [34]. Effect size
of eta squared was classified as small (0.01), medium (0.06) and large (0.14); effect size of epsilon
squared was classified as negligible (0.00–0.01), weak (0.01–0.04), moderate (0.04–0.16), relatively strong
(0.16–0.36), strong (0.36–0.64) and very strong (0.64–1.00); effect size of Cramer’s V was classified as
small (0.1), medium (0.3) and large (0.5).
Statistical analyses were performed using the Statistical Package for Social Sciences version 23
(SPSS, International Business Machines Corporation, Armonk, NY, USA). Statistical significance was
set at p < 0.05 (CI = 95%).
3. Results
The sample consisted of 1014 Spanish people with asthma (587 females). The mean age of the
participants was 43.2 (SD: 14.7, range: 15–69; Mo: 40). Characteristics of the participants are exhibited
in Table 1.
Total PA of participants (MET·min/week) is presented in Table 2. All variables showed significant
differences, except smoking. It was found that men, people with higher education level, those not
married and not living as a couple, and those who drank alcohol, were more physically active.
In relation to age, there were significant differences between participants aged 30–60 and over 60 with
those under 30, the youngest group being the most active. However, when Pearson Correlation was
employed, a low negative association was observed between age and weekly volume of PA (r= −0.106;
p = 0.001). According to BMI, obese participants were significantly less physically active than people
with normal weight and those overweight. Standard deviations reveal a high variability based on very
low values in many participants.
In Table 3, PA was grouped into low, moderate and high level. The variables sex, age, education
level, marital status, living together, alcohol intake and BMI showed significant differences. Post hoc
analyses indicated significant differences between sex and alcohol consumption and high level of
PA, with a higher percentage of men and those who drank alcohol. In relation to age, the significant
differences were in high PA level between those under 30 years (29.3%) and those over 60 years
(12.7%). There were also significant differences in low level of PA in relation to marital status and
living as a couple, those who were married or were living as a couple having a higher percentage
of low level. In relation to education, the significant differences were between those with the first
period secondary or less achieved, and those with a tertiary level of education. According to BMI,
no significant differences were found within subgroups. However, the percentage of obese participants
with a low level of PA (44.9%) was significantly higher than the percentage of those with a high level of
PA (12.8%). Considering the whole sample, a moderate level of PA was the most frequent (47.7%),
and a high level of PA the least (20.7%).
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Table 1. Sample characteristics.
Total (n = 1014) N %
Sex
Females 587 57.89
Males 427 42.11
Age
<30 205 20.22
30–60 636 62.72
≥60 173 17.06
Education level
Level A 466 45.96
Level B 195 19.23
Level C 353 34.81
Marital Status
Married 509 50.20
Not
Married 505 49.8
Living in couple Yes 547 53.94
No 460 45.36
Missing 7
BMI
Underweight 28 2.82
Normal
weight 420 42.34
Overweight 323 32.56
Obesity 221 22.28
Missing 22
Smoking
Current 235 23.18
Past 265 26.13
Never 514 50.69
Alcohol last 12 month
Yes 692 68.24
No 322 31.76
N: sample size; %: percentage; Level A:≤first period secondary; Level B: second period secondary and post-secondary
(not tertiary); Level C: tertiary; BMI: body mass index.
Table 2. Physical Activity in Met·min/week by characteristics of the sample.
n Av SD Med p ES
Sex
Females 587 2019.5 3021.8 1188.0
0.005 0.007Males 427 2516.8 3624.1 1386.0
Age
1. <30 2,3 205 2699.0 3109.5 1470.0
<0.001 0.0592. 30–60 1 636 2243.2 3521.7 1350.0
3. ≥60 1 173 1619.3 2470.6 924.0
Education level
1. Level A 3 466 2168.3 3808.6 1039.5
0.001 0.0142. Level B 195 2121.5 2552.0 1386.0
3. Level C 1 353 2368.3 2913.5 1386.0
Marital Status
Married 509 2089.5 3582.4 1039.5
0.001 0.011Not Married 505 2369.4 2977.5 1386.0
Living in couple Yes 547 2177.0 3615.5 1173.0 0.010 0.007No 460 2301.7 2898.5 1386.0
Smoking
Current 235 2512.5 4104.9 1188.0
0.890 0.000Past 265 2074.5 2969.2 1386.0
Never 514 2178.9 3030.2 1386.0
Alcohol (last 12 months) Yes 692 2378.3 3312.9 1386.0 0.001 0.011No 322 1907.9 3242.5 1011.0
BMI
1. Underweight 28 2376.2 4050.9 1014.7
<0.001 0.035
2. Normal
weight 4 420 2439.4 3071.4 1386.0
3. Overweight 4 323 2454.0 3726.3 1386.0
4. Obesity 2,3 221 1599.8 2870.2 693.0
Total 1014 2228.9 3296.4 1386.0
n: Sample size; Av: Average; SD: Standard Deviation; Med: median; Level A: ≤first period secondary; Level B:
second period secondary and post-secondary (not tertiary); Level C: tertiary; Superscripts indicate significant
differences between groups; p-values were based on Mann- Whitney U test and Kruskal Wallis H test; ES: Effect
size was based on eta squared for Mann-Whitney U test and epsilon squared for Kruskal Wallis H test. Statistical
significance: p < 0.05.
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Table 3. Classification of physical activity (PA) level following International Physical Activity
Questionnaire (IPAQ) guidelines, by characteristics of the sample.
n PA Level
Low Mod High p V
Sex
a Females 587 198(33.7) 287(48.9) 102(17.4) b
0.007 0.099b Males 427 122(28.6) 197(46.1) 108(25.3) a
Age
a <30 205 53(25.9) 92(44.9) 60(29.3) c
0.001 0.094b 30–60 636 200(31.4) 308(48.4) 128(20.1)
c
≥60 173 67(38.7) 84(48.6) 22(12.7) a
Education level
a Level A 466 171(36.7) c 208 (44.6) 87(18.7)
0.017 0.077b Level B 195 59 (30.3) 95 (48.7) 41 (21.0)
c Level C 353 90 (25.5) a 181 (51.3) 82 (23.2)
Marital Status
a Married 509 182(35.8) b 237(46.6) 90(17.7)
0.005 0.102b Not Married 505 138(27.3) a 247(48.9) 120(23.8)
Living in couple a Yes 547 192(35.1)
b 254(46.4) 101(18.5)
0.019 0.089b No 460 127(27.6) a 224(48.7) 109(23.7)
Smoking
Current 235 79(33.6) 100(42.6) 56(23.8)
0.127 0.060Past 265 73(27.5) 143(54.0) 49(18.5)
Never 514 168(32.7) 241(46.9) 105(20.4)
Alcohol (last 12 m) a Yes 692 199(28.8)
b 333(48.1) 160(23.1) b
0.003 0.107b No 322 121(37.6) a 151(46.9) 50(15.5) a
BMI*
a Underweight 37 9(32.1) 14(50.0) 5(17.9)
<0.001 0.112
b Normal weight 419 116(27.6) 201(47.9) 103(24.5)
c Overweight 320 89(27.6) 163(50.5) 71(22.0)
d Obesity 227 102(44.9) d 96(42.3) 29(12.8) d
Total 1014 320(31.6) 484(47.7) 210(20.7) <0.001
Values are Frequency (%). n: Sample size; Mod: moderate; Level A: ≤first period secondary; Level B: second period
secondary and post-secondary (not tertiary); Level C: tertiary; V: Cramer’s V. Superscripts indicate significant
differences between groups; Statistical significance: p < 0.05.
The risk for low level of PA (<600 MET·min/week) was significantly higher in those with level
A of education (OR = 1.470; 95%CI 1.055–2.048; p = 0.005) and those with higher BMI (OR = 1.040;
95%CI 1.012–1.069). Living together (OR = 1.141; 95%CI 0.642–2.029), having education level B
(OR = 1.236; 95%CI 0.850–1.879), being older (OR = 1.005; 95%CI 0.994–1.016), being alcohol consumer
(OR = 0.815; 95%CI 0.599–1.110) and being current smoker (OR = 1.150; 95%CI 0.815–1.624) revealed
higher probability of having a low level of PA, but differences were not statistically significant (p > 0.05).
The probability of having a low level of PA was reduced in men (OR = 0.774; 95%CI 0.580–1.031),
past smokers (OR = 0.720; 95%CI 0.506–1.023) and/or unmarried participants (OR = 0.764; 95%CI
0.444–1.420). Nevertheless, these differences were not significant (p > 0.05).
4. Discussion
The results of this study show an average of 2228.9 MET·min/week of PA in adults with asthma
residing in Spain. This amount of PA is higher than the minimum recommended by the Centres for
Disease Control and Prevention (CDC) [35] and the World Health Organization [36], which established
a weekly volume of at least 600 MET·min. Nevertheless, 31.6% of participants were found to have a low
level of PA, which means a level under the recommendations. Moreover, the mean value of weekly PA
in this investigation is lower than the volume observed in the international validation of the IPAQ-Short
version carried out in 12 different countries with a total of 957 participants, which determined a mean
value of 2514 MET·min/week in healthy adults [30].
When differences by sociodemographic characteristics were considered, the present study showed
a lower total amount of PA in women, those older than 30, those without tertiary level of education,
those married, those living with a couple, those who did no drink alcohol, and obese participants.
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This may be owing to a reduced quality of life in older people and in people with a lower education [37],
potentially owing to poorer asthma control, which may be improved by increasing PA levels.
In 2015, Gerovasili et al. carried out a study to analyse levels of PA in 19,978 adults (from 18 to
64 years of age) in 28 different European nations. In Spain, an average of 2166 MET·min/week was
found. However, the average in Southern Europe was lower than in the countries in Western Europe
(2373 MET·min/week) and Northern Europe (2449.75 MET·min/week) [38]. The present study shows an
average in Spanish asthmatics slightly higher than the Spanish average in the study of Gerovasili et al.
(2228.9 MET·min/week vs. 2166 MET·min/week). This difference may be explained by the presence of
disease not being considered in the study of Gerovasili et al.
It should be highlighted that most participants used in investigations of PA in asthmatics are
children or adolescents. This could be due to the higher prevalence of asthma in children (14%) [16]
in comparison to adults (4.3%) [3]. This is the first Spanish representative study that establishes the
levels of PA in adults with asthma analyzing differences by gender, age, marital status, living together,
education level, BMI, smoking habits and alcohol consumption.
Nevertheless, in 2001 Chen et al. analysed energy expenditure (EE) (kcal/kg·day) in leisure
activities according to asthma and potential determinants. They found that EE was higher in men,
in normal weight participants, in non-smokers and in men who did not drink alcohol (in the case
of women, EE was higher in those who drank) [23]. This concurs with our study, where PA levels
are higher in men and in normal weight asthmatics but differs in relation to tobacco consumption
because there were no significant differences in PA levels between current smokers, past smokers
and non-smokers. According to age, Chen et al. found that younger asthmatics were more active
than non-asthmatics. However, among older asthmatics, EE were lower than in non-asthmatics [23].
The present study does not compare asthmatics with non-asthmatics, but shows that that total amount of
PA is significantly higher in younger asthmatics (2699.0 MET·min/week) than in middle age asthmatics
(2243.2 MET·min/week) and older adults with asthma (1619.3 MET·min/week) residing in Spain.
Regarding marital status and cohabiting, the present study found a higher percentage of low level
of PA among those married and/or living together. In a German longitudinal study with a 19- year
follow-up, results showed that cohabiting and being married were associated with reduced weekly PA
in comparison with singles [39]. These results are in line with our findings. A possible explanation
for the negative impact of relationships on PA level could be that people want to spend more time
with their significant other or have wider family commitments and therefore have less time to be
physically active. Similarly, a study carried out in adults from Pamplona (Spain) revealed higher risk
of sedentarism among married men and women [40].
In relation to alcohol intake, a higher percentage of participants who do not reach PA
recommendations was found among those who did not drink in comparison to those who drank (37.6%
vs. 28.8%). However, the percentage of alcohol consumers with high level of PA was higher than
non-consumers (15.5% vs. 23.1%). Actually, sport per se is associated with high alcohol consumption.
Kingsland et al. [41] found that sport clubs alcohol management practices, such as service of alcohol,
happy hour promotions and alcohol-only awards, were associated with higher alcohol consumption
among club members.
Regarding BMI, Conroy et al. [21] evaluated 125 adults (≥21 years old) with asthma in New York
and Denver, and they found that obese (≥30 kg/m2) or overweight (25–30 kg/m2) individuals engaged
in lower moderate-vigorous PA than those with normal weight (35.7, 39.9, 46.2 min/day; p = 0.09).
This partially concurs with our results, which shows significant differences between BMI groups.
A total of 44.9% of obese asthmatics reported low levels of PA, with only 12.8% showing a high level.
In this way, Russell et al. [42] reported that only in participants with normal weight (BMI < 25) did
PA exhibit a positive correlation with asthma symptoms. Therefore, it is necessary to take BMI into
account due to the fact that a high BMI is related to other chronic diseases like cardiovascular diseases,
diabetes or cancer, and these could be involved in lower PA levels.
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Recently, Sánchez-Castillo et al. carried out a similar study in Spanish people with Chronic
Obstructive Pulmonary Disease (COPD) [43]. The total PA volume in COPD patients was lower
(1684.8 MET·min/week) than the total amount of PA found in the asthmatics of the present study
(2228.9 MET·min/week). This may be due to the progressive and minimally reversible obstruction
that is found in people with COPD, while in asthmatics the obstruction should be variable and
reversible [44]. However, when the classification level of PA was analysed, a significant percentage
of participants in both the COPD study and the present study demonstrated a moderate level of PA
(47.5% in COPD vs. 47.7% in asthma). On the contrary, people with a high level of PA were slightly
more frequent in the present study (20.7%) than in the COPD study (14.6%) [43]. When differences
by sociodemographic characteristics were considered, both studies found that PA was higher in men,
younger adults, in people with normal weight, and in people who drank alcohol. However, the present
study also showed higher levels of PA in those married and/or living together and in those with
tertiary education. Regarding tobacco consumption, both studies found no significant differences
in PA between current, past and non-smokers. A possible explanation of these results could be that
PA could act as an ally and mitigate the damage caused by cigarette smoking in respiratory health.
Otherwise, the prevalence of smoking (current and past) was higher in people with COPD than in
asthmatics (67.0% vs. 49.31%).
Regarding the risk for low level of PA, it was found that higher BMI and lower level of education
increased the risk of not achieving PA recommendations in asthmatics. Similarly, an American study
about correlates of American adults’ PA patterns showed that older ages (≥60 years), female sex,
higher BMI and history of chronic disease were significantly associated with lower odds of being more
active [45]. Comparisons should be considered carefully, as the present analysis only included Spanish
asthmatics. Another cross-sectional study in the Portuguese population revealed that moderate PA
was a predictor of controlled asthma in men (OR = 1.84; 95%CI: 1.02–3.30) and vigorous PA doubled
the risk of uncontrolled asthma in women (OR = 1.94; 95%CI: 1.13–3.35) [46].
Considering all data, it is important to carry out therapeutic interventions in order to increase
PA levels in people with asthma. The main physical therapies for asthmatics are inspiratory muscle
training [47], breathing exercises [48] and physical training [14]. Delgado et al. [47] found higher
improvements in respiratory muscle strength and functional capacity in asthmatics who were involved
in inspiratory muscle training. In relation to breathing exercises, Santino et al. [48] carried out
an intervention review of breathing exercises: yoga, breathing retraining and Buteyko. The results
revealed a higher change in quality of life (mean difference (MD) up to 3 months = 0.42; MD over
6 months = 1.34), better control of asthma symptoms (MD 0.15 up to 3 months), better control of
hyperventilation symptoms (MD 3.22 up to 3 months) and better lung function up to three months
(FEV1% predicted; MD: 6.88). Carson et al. [14] studied physical training for asthma and found
significant improvement in maximum oxygen intake, positive effect on quality of life and identified
no adverse effects, which means physical training was well tolerated by asthmatics. Therefore,
physical therapies could be an important non-pharmacological treatment for people with asthma.
Principal strengths of this paper include the use of a representative sample of asthmatics (15–69 years)
residing in Spain and the use of a verified and internationally accepted questionnaire to evaluate levels
of PA. Nevertheless, these results should be considered in the light of its restrictions. Although the
IPAQ is a reference tool to establish a population’s level of PA, it is important to underline that it is
self-reported, so people could over- or underestimate their PA level. In the same way, diagnosis of
asthma was self-reported, too. Another potential limitation is the lack of classification of severity of
asthma because data was not available in the survey. Data about possible therapeutic interventions
followed by participants were not available, but should be considered in future studies. In addition,
as this was a cross-sectional analysis and not a randomized controlled trial, causality cannot be proven,
but only correlation. In future studies it will be advisable to measure PA levels objectively by employing
accelerometers and to consider the severity of the asthma.
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5. Conclusions
Approximately three out of ten Spanish people with asthma exhibited a low level of PA,
not achieving PA recommendations. Therefore, PA programs should be executed to make people aware
of its benefits in asthma control, and these intervention programs should target women, people of at
least 30 years, married people and/or those living in a couple, those with a level of education equal or
under the first period of secondary, those who do not consume alcohol, and people who do not have a
normal weight. Moreover, long term PA programs are needed to increase PA levels and/or reach PA
recommendations, so the activities involved in these programs should motivate the participants to
sustain PA over time. In this way, asthmatics could make their life better.
Author Contributions: Writing—original draft preparation, S.S.C.; writing—review and editing, L.S., A.D.S. and
G.F.L.S.; supervision, L.S., A.D.S. and G.F.L.S. All authors have read and agreed to the published version of
the manuscript.
Funding: This research was funded by the Seneca Foundation-Agency for Science and Technology of the Region
of Murcia, Spain (grant number 20773/FPI/18).
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.
References
1. Global Initiative for Asthma (GINA). Pocket Guide for Asthma Management and Prevention (for Adults and
Children Older than 5 Years). 2019. Available online: www.ginasthma.org (accessed on 7 February 2020).
2. World Health Organization. Asthma. 2019. Available online: https://www.who.int/news-room/q-a-detail/
asthma (accessed on 17 May 2020).
3. To, T.; Stanojevic, S.; Moores, G.; Gershon, A.S.; Bateman, E.D.; Cruz, A.A.; Boulet, L.P. Global asthma
prevalence in adults: Findings from the cross-sectional world health survey. BMC Public Health 2012, 12, 204.
[CrossRef] [PubMed]
4. Sobradillo, V.; Miravitlles, M.; Jiménez, C.A.; Gabriel, R.; Viejo, J.L.; Masa, J.F.; Fernández-Fau, L. Estudio
IBERPOC en España: Prevalencia de síntomas respiratorios habituales y de limitación crónica al flujo aéreo.
Arch. Bronconeumol. 1999, 35, 159–166. [CrossRef]
5. Ministerio de Sanidad Consumo y Bienestar Social. Encuesta Nacional de Salud de España 2017.
Available online: https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/encuesta2017.htm
(accessed on 24 February 2020).
6. Cordova-Rivera, L.; Gibson, P.G.; Gardiner, P.A.; McDonald, V.M. A Systematic Review of Associations
of Physical Activity and Sedentary Time with Asthma Outcomes. J. Allergy Clin. Immunol. Pract.
2018, 6, 1968–1981. [CrossRef] [PubMed]
7. van’t Hul, A.J.; Frouws, S.; van den Akker, E.; van Lummel, R.; Starrenburg-Razenberg, A.; van Bruggen, A.;
Braunstahl, G.J.; In’t Veen, J.C.C.M. Decreased physical activity in adults with bronchial asthma. Respir. Med.
2016, 114, 72–77. [CrossRef]
8. Warburton, D.E.R.; Nicol, C.W.; Bredin, S.S.D. Health benefits of physical activity: The evidence. CMAJ
2006, 174, 801–809. [CrossRef]
9. Freitas, P.D.; Xavier, R.F.; Passos, N.F.P.; Carvalho-Pinto, R.M.; Cukier, A.; Martins, M.A.; Cavalheri, V.;
Hill, K.; Stelmach, R.; Carvalho, C.R.F. Effects of a behaviour change intervention aimed at increasing
physical activity on clinical control of adults with asthma: Study protocol for a randomised controlled trial.
BMC Sports Sci. Med. Rehabil. 2019, 11, 16. [CrossRef]
10. Côté, A.; Turmel, J.; Boulet, L.P. Exercise and Asthma. Semin. Respir. Crit. Care Med. 2018, 39, 19–28.
[CrossRef]
11. Turner, S.; Eastwood, P.; Cook, A.; Jenkins, S. Improvements in symptoms and quality of life following
exercise training in older adults with moderate/severe persistent asthma. Respiration 2011, 81, 302–310.
[CrossRef]
Medicina 2020, 56, 643 10 of 11
12. Loponen, J.; Ilmarinen, P.; Tuomisto, L.E.; Niemelä, O.; Tommola, M.; Nieminen, P.; Lehtimäki, L.;
Kankaanranta, H. Daily physical activity and lung function decline in adult-onset asthma: A 12-year
follow-up study. Eur. Respir. J. 2018, 5, 1533753. [CrossRef]
13. França-Pinto, A.; Mendes, F.A.R.; De Carvalho-Pinto, R.M.; Agondi, R.C.; Cukier, A.; Stelmach, R.;
Saraiva-Romanholo, B.B.; Kalil, J.; Martins, M.A.; Giavina-Bianchi, P.; et al. Aerobic training decreases
bronchial hyperresponsiveness and systemic inflammation in patients with moderate or severe asthma:
A randomised controlled trial. Thorax 2015, 70, 732–739. [CrossRef]
14. Carson, K.V.; Chandratilleke, M.G.; Picot, J.; Brinn, M.P.; Esterman, A.J.; Smith, B.J. Physical training for
asthma. Cochrane Database Syst. Rev. 2013, 9, CD001116. [CrossRef] [PubMed]
15. Eichenberger, P.A.; Diener, S.N.; Kofmehl, R.; Spengler, C.M. Effects of exercise training on airway
hyperreactivity in asthma: A systematic review and meta-analysis. Sports Med. 2013, 43, 1157–1170.
[CrossRef] [PubMed]
16. Global Asthma Network. The Global Asthma Report 2014. Auckland, New Zealand. 2014. Available online:
www.globalasthmanetwork.org (accessed on 12 February 2020).
17. Barnes, P.J.; Jonsson, B.; Klim, J.B. The costs of asthma. Eur. Respir. J. 1996, 9, 636–642. [CrossRef] [PubMed]
18. Doz, M.; Chouaid, C.; Com-Ruelle, L.; Calvo, E.; Brosa, M.; Robert, J.; Decuypère, L.; Pribil, C.; Huerta, A.;
Detornay, B. The association between asthma control, health care costs, and quality of life in France and
Spain. BMC Pulm. Med. 2013, 13, 1–10. [CrossRef] [PubMed]
19. Matsunaga, N.Y.; Oliveira, M.S.; Morcillo, A.M.; Ribeiro, J.D.; Ribeiro, M.A.G.O.; Toro, A.A.D.C. Physical
activity and asthma control level in children and adolescents. Respirology 2017, 22, 1643–1648. [CrossRef]
[PubMed]
20. Willeboordse, M.; van de Kant, K.D.G.; van der Velden, C.A.; van Schayck, C.P.; Dompeling, E. Associations
between asthma, overweight and physical activity in children: A cross-sectional study. BMC Public Health
2016, 16, 919. [CrossRef] [PubMed]
21. Conroy, M.B.; Rockette-Wagner, B.J.; Wisnivesky, J.; Holguin, F.; Chen, S.; Federmann, E.; Smith, V.;
Federman, A. Physical Activity Patterns Vary by BMI and Asthma Control in Patients with Asthma. Med. Sci.
Sport Exerc. 2019, 51, 125–126. [CrossRef]
22. Bubnov, R.; Petrenko, L.; Kalika, L.; Spivak, M. Probiotic treatment and aerobic physical activity effects on
visceral fat and posture in overweight patients with asthma. Eur. Resìratory Soc. 2019, 54, PA527. [CrossRef]
23. Chen, Y.; Dales, R.; Krewski, D. Leisure-time energy expenditure in asthmatics and non-asthmatics. Respir. Med.
2001, 95, 13–18. [CrossRef]
24. Ahmad, A.N.; Edwards, K.L. A cross-sectional study analysing the association between habitual physical
activity levels and quality of life in adults with asthma. Balt. J. Health Phys. Act. 2015, 7, 29–41.
25. Malambo, P.; Kengne, A.P.; Lambert, E.V.; De Villiers, A.; Puoane, T. Prevalence and socio-demographic
correlates of physical activity levels among South African adults in Cape Town and Mount Frere communities
in 2008–2009. Arch. Public Health 2016, 74, 1–9. [CrossRef] [PubMed]
26. Salvo, D.; Torres, C.; Villa, U.; Rivera, J.A.; Sarmiento, O.L.; Reis, R.S.; Pratt, M. Accelerometer-based physical
activity levels among Mexican adults and their relation with sociodemographic characteristics and BMI:
A cross-sectional study. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 79. [CrossRef] [PubMed]
27. STROBE Group. STROBE Statement: Home. 2007. Available online: https://www.strobe-statement.org/
index.php?id=strobe-home (accessed on 15 February 2020).
28. Ministerio de Sanidad Servicios Sociales e Igualdad, Instituto Nacional de Estadística. Encuesta Nacional
de Salud 2017 Metodología. 2017. Available online: https://www.mscbs.gob.es/estadEstudios/estadisticas/
encuestaNacional/encuestaNac2017/ENSE17_Metodologia.pdf;2017 (accessed on 15 February 2020).
29. IPAQ Group. Guidelines for Data Processing and Analysis of the International Physical Activity Questionnaire
(IPAQ). 2005. Available online: http://www.IPAQ.ki.se (accessed on 10 February 2020).
30. Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.;
Yngve, A.; Sallis, J.F.; et al. International Physical Activity Questionnaire: 12-Country Reliability and Validity.
Med. Sci. Sport Exerc. 2003, 35, 1381–1395. [CrossRef] [PubMed]
31. Tamnes, C.K.; Herting, M.M.; Godding, A.L.; Meuwese, R.; Blakemore, S.J.; Dahl, R.E.; Güroglu, B.;
Raznahan, A.; Sowell, E.R.; Crone, E.A.; et al. Development of cerebral cortex across adolescence:
A multisample study of inter-related longitudinal changes in cortical volume, surface area, and thickness.
J. Neurosci. 2017, 37, 3402–3413. [CrossRef] [PubMed]
Medicina 2020, 56, 643 11 of 11
32. World Health Organization. Ageing and Health. Available online: https://www.who.int/news-room/fact-
sheets/detail/ageing-and-health. (accessed on 15 November 2020).
33. Soriano, J.B.; Ancochea, J.; Miravitlles, M.; García-Río, F.; Duran-Tauleria, E.; Muñoz, L.; Jiménez-Ruiz, C.A.;
Masa, J.F.; Viejo, J.L.; Villasante, C.; et al. Recent trends in COPD prevalence in Spain: A repeated
cross-sectional survey 1997-2007. Eur. Respir. J. 2010, 36, 758–765. [CrossRef]
34. Tomczak, M.; Tomczak, E. The need to report effect size estimates revisited. An overview of some
recommended measure of effect size. Trends Sport Sci. 2014, 1, 19–25.
35. U.S. Department of Health and Human Services. Physical Activity Guidelines for Americans, 2nd ed.;
Department of Health and Human Services: Washington, DC, USA, 2018; pp. 56–65.
36. World Health Organization. Global Recommendations on Physical Activity for Health; WHO Press: Geneva,
Switzerland, 2010.
37. Uchmanowicz, B.; Panaszek, B.; Uchmanowicz, I.; Rosińczuk, J. Sociodemographic factors affecting the
quality of life of patients with asthma. Patient Prefer Adherence 2016, 10, 345–354. [CrossRef]
38. Gerovasili, V.; Agaku, I.T.; Vardavas, C.I.; Filippidis, F.T. Levels of physical activity among adults 18-64 years
old in 28 European countries. Prev. Med. 2015, 81, 87–91. [CrossRef]
39. Rapp, I.; Scheneide, B. The impacts of marriage, cohabitation and dating relationships on weekly self-reported
physical activity in Germany: A 19-year longitudinal study. Soc. Sci. Med. 2013, 98, 197–203. [CrossRef]
40. Elizonso-Armendáriz, J.J.; Guillén, F.; Aguinaga, I. Prevalencia de actividad física y su relación con variables
sociodemográficas y estilos de vida en la población de 18 a 65 años de Pamplona. Rev. Esp. Salud Pública
2005, 79, 559–567. [CrossRef]
41. Kingsland, M.; Wolfenden, L.; Rowland, B.C.; Gilham, K.E.; Kennedy, V.J.; Ramsden, R.L.; Colbran, R.W.;
Weir, S.; Wiggers, J.H. Alcohol consumption and sport: A cross-sectional study of alcohol management
practices associated with at-risk alcohol consumption at community football clubs. BMC Public Health
2013, 13, 762. [CrossRef] [PubMed]
42. Russell, M.A.; Janson, C.; Real, F.G.; Johannessen, A.; Waatevik, M.; Benediktsdóttir, B.; Holm, M.; Lindberg, E.;
Schlünssen, V.; Raza, W.; et al. Physical activity and asthma: A longitudinal and multi-country study.
J. Asthma 2017, 54, 938–945. [CrossRef] [PubMed]
43. Sánchez Castillo, S.; Smith, L.; Díaz Suárez, A.; López Sánchez, G.F. Physical activity behaviour in people
with COPD Residing in Spain: A cross-Sectional analysis. Lung 2019, 197, 769–775. [CrossRef] [PubMed]
44. Cosío, B.G. EPOC eosinofílico. Rev. ASMA 2016, 1, 22–25.
45. Jones, S.A.; Wen, F.; Herring, A.H.; Evenson, K.R. Correlates of US adult physical activity and sedentary
behaviour patterns. J. Sci. Med. Sport 2016, 16, 1020–1027. [CrossRef]
46. Verlaet, A.; Moreira, A.; Sá-Sousa, A.; Barros, R.; Santos, R.; Moreira, P.; Fonseca, J. Physical activity in
adults with controlled and uncontrolled asthma as compared to healthy adults: A cross-sectional study.
Clin. Transl. Allergy 2013, 3, 1. [CrossRef]
47. Delgado, R.; Silva, I.; Silva, T.E.; Fernandes, T.; Filho, N.L.; Oliveira, V.H.; Pedrosa, R.; Ferreira, G. Inspiratory
muscle training for asthma. A randomized controlled pilot study. Eur. Respir. J. 2014, 44 (Suppl. 58), P3358.
48. Santino, T.A.; Chavez, G.S.S.; Freitas, D.A.; Fregonezi, G.A.F.; Mendonça, K.M.P.P. Breathing exercises for
adults with asthma (review). Cochrane Database Syst. Rev. 2020, 3. [CrossRef]
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
